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Mages ABSTRACT: The problem of. the. instability of eoenetineli settee: 
v2 - plasma, in which the scattering of particles occurs on 
“account of transverse ‘and longitudinal impulse components. 
is investigated on the basis of the relativistic scattering 
* equation, described in an earlier paper (Ref 1). It is 
assumed that the electromagnetic perturbation is propa- 
gating along the magnetic field Hy - In the previous 


: paper it was assumed that the anes of electrons in- 
-. plasma was described by the 6-function. Here the 
pot tovene distribution function is considered: 


-£4(p) ap = Aexp[- (mp- pq) °Zay ~ (ry~ Pp) *yez| ap (ei) 


- Cardl/6 ‘where. ap is a volume element, Py is the longitu nee ea 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710003-8" 


oP EROVER FOR REESE 03/15/2001 CIA-RDP86-00513R002064710003-8 


Bea pence Se es a EB Sis susade if sae REUSE Eh Fit ERE TREE HT aE REET SER LT raat H tik DELS HECIE. He mE EST Erste Ne Edy 


Paes 


The Instability of Magnetically-ack}2/ Bt 83ma Relative to High- 
ae preauens) Electromagnetic. Perturbations. Il. 


“component. ‘The factor A in Eq (1.1) is defined by . 
_ Eqs (1.2).° In the previous work it was shown that the 
Yrelationship between the wave number. k’ and the frequency 
is described by. ‘the: scattering equation which is in the form 
oes: Eq (1.4), where c is the velocity of light, 


“the: ‘refraction Coefficient ‘of the medium, a, is the . 


Spy the general integral of Eq (1.7), where the subintegral i. 
“functions have singularities at the points defined by: 
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impulse. component. and. RB is the transverse impulse 


of Eq (1.3). : Pho scattering oquation can also be written a 
mt is): ’ 


natural frequency of plasma and | Das is the gyrofrequency. 


By introducing the notation Pee by Eqs (1.5) and (1.6) 


the. scattering - equations can be written as Eqs (1.3a) and... - 


(1. ha). ‘The integrals” Tye I, and I, can be represented | 


(3 


Eqs (1.8). The integrals can also be expressed by Eq (1.9). 


'. In the final form the integrals can be written in the form 


of Eq (1.12), where the functions F are defined by 


Eqs. (1.11). The seattering equations become very complicated 
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if the integrals of Eqs (1.9) or (1.12) are substituted into - 


- them. - However, in the limiting case when the conditions © - 
- defined by Eqs (2.1) are fulfilled, the equations can be | 
greatly simplified. For this case the integrals I can be- 
expressed approximately by Eq (2.3). Consequently, 
~. Ba -(1.4a) can -be written as Eq (2.4). If it is assumed that 
- the mass of the particles in plasma and the plasma frequency o 
‘can be represented by Eqs (2.5), the final expression for 
the scattering is in the form of Eq (2.7). The parameters — 
oes and z, in Eq (2.7) can be expressed approximately 


by Eqs (2.8), where the parameters G ana G are defined 
by Bas (2.9) and (2.10), It is therefore possible to = - 
transform Eq (2.7) into Eq (2.11). The latter can be written | 
> approximately as: 0 = oe, o Le 
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- -By comparing Eq (2.12) with the scattering formula of. 
the previous paper it is seen that the latter can be ; 

derived from Eq (2.12). The distribution function given 

by Ba.(1.1) expresses the characteristic properties of 
the actual distribution of the particles in that it can 
describe the presence of the scattering, the anisotropy 


of the temperatures and the finite mean velocity of the 
particles. It does not represent, however, the 
- equilibrium distribution. This can be described 
approximately .by Eq (2.17). If this formula is substituted 
- inte Eq. (2.4), the resulting scattering formula will be 
also in the form of Eq (2.11). 
There are 7 Soviet references. 
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1959, Vol 2, Nr 6, pp 858 - 868 (USSR) 


' ABSTRACT: Part I of the present. paper was published in Vol 1, 
cea Nr 4& (1958) of the present journal, | 
:. In Part I, relations were obtained between the coefficients 
of the asymptotic solution on either side of the interaction 
~.Kegione. These relations are summarized in Eqs (1.1) to 
_. (105) of. the present. paper, The aim of the paper is_ Diag 
|... consider certain concrete cases of interaction of normal: 
_ |) Waves in a weakly non-uniform. magneto~active plasma * 
for a fol iand ®y >1, where w is the wave 


inky ‘frequency and w,. ts the gyro~frequency. Explicit 


: relations are obtained for the characteristic parameters 
_ of the interaction, which apply to the case where the 
“angles between the constant magnetic field and the direction 


os hs a __,. O£ propagation of the waves are small, Eqs (1.1) - (1.4), 
“ Cardl/2- hee 
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Ch gee oe ‘in principle, represent a ‘complete solution qf the 
ee ee problem of the interaction of electromagnetic: waves 
in a plane~-layered magneto-active plasma, so ‘that the 
ges extension to the concrete case of the interaction of 
"normal" waves consists merely of a detailed discussion 
of these relations, which is now given. 
There are 1 figure. and .5 Soviet references. 
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TITLE: 
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“Instability.of the bacneticaliy ‘Active Plasma Relative | 


. to the High tenquency Electromagnetic Yer turba tions. ,°, 
‘Part I: ~4\ 
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1960, ‘Vol 3 Nr. Ly. pp 57-66 (USSR) 


The ‘article deals with the conditions of instability of 


' the: magnetically active plasma relative to electromagnetic” 


perturbations in the absence of losses in trasverse and 


-. longitudinal impulse. components. p, and py. It-is | 
- also. assumed that the perturbations propagate along a 
“constant ‘magnetic field Ho. From the Maxwell 


equations it follows that for a harmonic wave 
propagating | in a tensorial. medium having a permitivity 


€4,(u,k) the scattering equation which relates the 
frequency w to the wave vector k is in the form 
(Ref 4) - “4 2 . 
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- where nA is. ‘the determinant ‘of the third ehders. : nas 

ba ‘is the Kronecker symbol and nos ke/w. The tensor 
BA in the: relativistic re is described by the  — 
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‘particle at time. t = 0, Vv is the Velocity of a 
particle, : “wy(t) ‘represents the velocity of an: 
unperturbed particle in the magnetic field Ho and. 
fo(p) is the normalized impulse distribution function 
for the particles, For the case when k is parallel to 
Hy, the components of Eq (1,2) can be expressed by: 
Ea. (1.3) and (1.4), where \ is defined in Fig 1, and 
is the gyro-frequency. By substituting Eq (1,3) and 
(1. aH into Eq (1.2) and integrating it with respect to t 
_the components of the tensor are given by Eq (1.5). 
(see p59). If it is assumed that -f, is independent of 
“Wy >the components of the tensor are given by Eq (1.7) 
and. (1.8). The scattering formula for the system is 
represented by .: 
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further ‘shown - that. Eq ql. 10) can be expressed as ~~. 
- Eq (1.12). When the loss of electrons in impulses is 
- wero, the: distribution function is in the form of 
Eq (2.2). The investigation of the instability of plasma 
amounts to determining the roots of Eq (2.2). However, 
‘since. this is a fourth-degree equation, its solution is . 
~ somewhat unwieldy. Consequently, the conditions of 
instability are investigated for the case when the 
natural plasma frequency 44, is sufficiently small. 
Eq (2.2). is, therefore, written as Eq (2.4). When the 
condition of Eq (2.6) is fulfilled (y is defined in 
“Eq (2.3)), this expression can be written as Eq (2.7). 
On the other hand, for the values of k which meet the 
-conditions of Eq (2.8), the scattering formula can be 
written as Eq (2.9). Further, when the condition of 
Eq (2.10) is satisfied, Eq (2.9) can be written as: 
“oo Bq (2.11). Prom this it is seen that the system is : 
Card 4/5 yee hee: if the condition of Eq (2.12) is fulfilled. Yo 
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- In the case when the condition of Eq (2.14) is met, 
-. Eq. (2.9) is written as Eq (2.15), from which it follows 
that the instability occurs regardless of whether. the 
electrons move with velocities greater or smaller than 

_. that of light. Eq-(2.4) has a different group of 

_ Solutions, if it is assumed that the zero approximation . 
for w is taken from Eq (2.17), It should be pointed 
out that Eq (2,2) and all the expressions derived from 
it’for y are relativistic formulae, The author makes 
-acknowledgement -to AeV.Gaponoy, G.G.Getmantsev. and 
V.O.Rapoport for discussing the results of this work. 
There are 1 figure and 12 references, 10 of which are 
Soviet and 2 English. 
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on the Mechanisms of Sporadic Solar’ Radio Emission 
-1958, Vol 1, Nr 5-6, pp 9 - 16 (USSR) 


during, the conference of the International. Astronomical 
Union, which took place in August, 1958 in Moscow. 
‘Possible coherent and incoherent mechanisms of sporadic 
solar radio emission in an isotropic and .magneto-active 
Coronal. plasma are considered. The problem has been 
_. considered by the present authors in Refs 1-3 and the 
present paper is a summary of the results obtained. 
‘types II and III bursts, which are.an important part of 
Sporadjc solar radio emission, are unpolarized or only 
‘weakly polarized. It is Suggested that the magnetic 
field in the region where these bursts are produced is 
_ very low (possibly less than 1 Oe). . Under these 
conditions, the plasma may be considered. as isotropic 
in the first. approximation. The presence of frequency 
drift and other. properties of types II and III bursts _ 
suggests that they are due to particle streams. In an 
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On the Mechanisms of Sporadic Solar Radio Emission : | 
oy isotropic plasma these. streams excite only longitudiral © 


waves. The existence in the plasma wave of a. longitudinal | 
. electric field leads to an instability of the particle ; 
_ Stream in the. plasma.and, as a result, coherent emission of 
-Plasma waves takes place. Incoherent and coherent 
emission of. plasma waves takes place simultaneously but 
they. have different frequency and angular spectra and — 
depend on the parameters of the problem in a different 
“way. It is argued that noncoherent .emission of plasma. 
waves. by particle streams can, in principle, explain the .- 
. appearance of type III bursts. It is, however, possible 
_ that when reabsorption is taken into account in detail, 
this. mechanism may turn out to be unsuitable. Moreover, 
type II bursts cannot be connected with incoherent : 
-emission by particle streams. since the particle velocity 
is not suitable. . Coherent emission of Plasma waves by 
particle streams can explain the properties of type III 
bursts and very probably also type II bursts. Since 
type I bursts are polarized, the analysis can only be 
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‘carried out. by. ‘taking. “the: magnetic field into account. sd 
In this case, the incoherent emission by particle streams — 4 
may be divided into Cherenkov radiation and synchrotron 
radiation. If reabsorption is taken into account it turns. 


out. that types I, IL.and III bursts cannot be associated 


with synchrotron radiation of electrons. Cherenkov effect 
cannot explain these bursts either. A charged particle 
stream.moving in a magneto~-active plasma is in general 
unstable and this leads to the coherent emission of ordinary 
and extraordinary waves. If the magnetic field is weak 

this coherent. emission is practically identical with the 
coherent emission of plasma waves. In a stronger field 
(greater than 1 Oe), the coherent radiation leaves the corona 
predominantly in the form of ordinary waves and hence it 
can be associated with type I bursts. In order to produce 
the observed type I bursts, the oscillations in the corona 
must have an amplitude of about 10 V/cm. How such 
oscillations are excited is not clear. 
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ABSTRACT: It is known that when an electromagnetic wave of finite 

, amplitude. passes through plasma the principle of super- 
position no longer holds (YaeL. Altpert et al ~ Ref 1)- 

In particular, modulation of wave I.can be transferred 

to wave II. This is due to.a change in electron tampera~ 

ture and hence joss in the medium affecting the second 
‘wave. in the absence. of modulation the electric field of te 
wave I can be represented by Eq (1). The velocity of the 
forced oscillations of an electron in the field is Bq (3). : 
If the wave is.now modulated then the anergy imparted to i 


in a non-relativistic plasma the work done on an electron 
js proportional to the effective number of collisions. 
According to the theory of cross-modulation (Refs 1-%) in i 
the case of molecular collisions the time-dependent part - : 
of the number of collisions is related to the energy of 
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. interaction by Eq (5). The amplitude of an .elemantary 
component of wave II after traversing the interaction 
region is Eq (6). In the expression for energy four 
terms arise which are Proportional to the quantities (7) . 
and. (8). Upon integration (6), a second. pair of terms ; 
vanishes; the other two depend. separately on the ordinary 
and extraordinary components of wave I. For one component 
the energy imparted to an electron in unit time is Eq (9), 
Where the Poynting vector is Eq (10) and the absorption 
coefficient is Eq (11): The transfer will be greatest 
' at a frequency satisfying Eq (12). This frequency is not | 
the same as the gyro-frequency unless the wave is propa-~ 
gated in a particular direction (@ = 0) . Conclusions 
regarding "resonance" effects in the Plasma are only true |. 
if elliptical polarisation is neglected. As an example the 
(“Case of the extraordinary wave, propagated at angle 
“a = 90., is considered. The mean imparted energy is 
given by Eq (14); this formula only takes on its conven- : 
tional form if linear polarisation is assumed. Eq (14) also 
enables some conclusions to ba drawn about the frequency 
Card2/3 dependence of cross-modulation in that particular case. 
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ee the more general case is not difficult - . 
onclusions: drawn in the paper..hardly shift the position 


dependence of cross- ; ! 
ape: ° 85=-modulation on #, at the sides of the 


' Fesonance curve. A.V. Gurevich i 
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_ PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 1959, . 
0 Vol 82, Nr 1, pp 14-27.(USSR) - ss 
“ABSTRACT; In the analysis of problems connected with the emission, 
cs: 7). absorption and intensification of waves in particle streans, 
. the quantum approach is very fruitful even when the problem 
“appears to be essentially classical. As an example, it is 
- pointed out that in the anomalous Doppler effect'the radiat- 
. . ing system (electron in a.magnetic field, atom, etc) exper- 
.Lences a transition to.a higher energy level. The quantum 
.. derivation of the condition for instability for a stream of 
charged particles in an isotropic plasma is much simpler and 
. more descriptive than the classical derivation, The. present 
paper. is concerned with the jiiscussion of other results of 
--. this type. connected with the synchrotron radiation and in- 
. stability ofa system of cburged particles in a plasma, ‘The 
paper is divided into the sollowing sections: ~ 


1) Some properties of synchrotron radiation. from an electron - 4 


TET 
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7 corresponding to the anomalous Doppler effect. Conversely, 
the ordinary radiation which accompanies the anomalous 
Doppler effect may take place in the direction a = 0: (a 


ig the angle between the momentum of a hoton and the direc- 
tion of the constant magnetic field H 5 if the electron 


‘moving in the magnetic field is gurrounded py a medium whose 
 pefractive index ms is greater than unity (for ordinary 


- tum distribution is axially symmetric relative to the direct- 


don of. the magnetic field (Eq 2.11) and for the effective 
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i‘ ‘ Sav ia1-2-1- 3/19 
On the Synchrotron Radiation and the Instability of a System of 
hanged Particles ina Plasma 


3) Intensification. of electromagnetic waves and the instab- 
‘Llity of a system of charged particles 
In this section the result is discussed that, in the motion 
of a.stream of charged particles (electrons) in a plasma, 
the absorption coefficient of a system may become negative 
under certain conditions. A detailed discussion is given . 
ree of the conditions for intensification and instability, 
)} Intensification of electromagnetic waves and the instab~ 
tae of a system of charged ‘(classical approach) 
Lt—is—shown-that--the-results—obtained—by—the— quantum approach———— ee 
in the previous section can also be obtained classically, A 
comparison of the quantum and classical methods of studying 
the intensification and instability of charged particle sys- —_ 
tems shows that the former has very real advantages over the 
'. latter, The classical: approach cannot always be used with- 

out serious computational difficulties, One of the disad- 

vantages of the quantum approach is that it cannot be used 

to study systems under conditions of strong absorption or 

large intensification while the classical approach is free 

from this limitation, The Einstein quantum theory ee 
Card3/4 is used throughout this paper, is also limited by t . 


TE TIen Haran tibia eee er Coes 
i Ha AEE i if} 
‘ tots! J E 3 1 E 3 ' 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710003-8" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710003-8 


SED Fire Sa THR RER S BPEL Her sey BERR PI ERTS PIE RES tT EE WE At Bd st SB Pe HEE 3 RES 


pT nem emg enn mae a eA REE EEE OO ROSES OVER HEM EEG HSH a Bere We See ee Ss ee ie eee 


ae eee . 06331 
Bena ae . tes : SOV/141-2-1-3/1 
On the Synchrotron Radiation and the Instabil ty of a Bia of 
. Charged Particles in a Plasma. : i. : 
os - Pequirement that the initial state of the system. must be roe 
incoherent, The criteria for intensification and instability 
obtained in the present paper are directly applicable only to 
the case of a uniform, infinite system, Acknowledgments are 
made to V. L. Ginzburg and V. M. Fain for a discussion of the 
results, There are 19 references, of which 18 are Soviet and 


ee 1 is English, 
..- ASSOCIATION; Isaledovatel' skiy radiofizicheskiy institut pri 


~Gor'kovskom universitete (Research Radio~Physical Institute 
of Gor'kiy University) x 


\ SUBMITTED: November 5, 1958. 
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Magnat ie bremsstrahlung and instability of & ayntam of charged 
particles in a Plaama. . Izv. vys.ucheb zav.; rudiofiz, 2 nol. 
We27 159. | >. (MTRA 1210) 
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AUTHOR? | BheleanyakoveVeNs = 

TITLE: .- On the Interaction of Electric Waves in the Plasma. I 
(o vzaimodeyatvid elektromagnitnykn voln v plazme.I) — 

PERIODICAL: Izvestiya yysshikh uchebnykh zavedeniy, Radiofizika, 

sors 1958, Nr 4, pp 32-45 (USSR). 


ABSTRACT: The method of phase. integrals is used t 
interaction of normal waves in a 
active plasma taking into account the thermal motion 
of the electrons in the 
Relations are obtained between the coe 
asymptotic solution on either side of t 
- region both in the case wy/udl and wp/o>l 
wy is the gyrofrequency (eH, /me)« It is shown that 
when the properties of the medium vary sufficiently 
slowly, the propagation of electromagnet 
described in terms of the geometrical opt 
In this approximation, normal waves of different types: 
and also waves of & given type put propagated in different 
directions, are independent. Howevers in the region 
where the geometrical optics approximation does not hold, 
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On the Interaction of Electric Waves in the Plasma. I 2 


interaction. between-waves takes Place, This occurs 
when the dispersion relation (1,23) has roots ne such 


_ that one of them is-close to zero or nj nent for two 


normal waves. Such an interaction consists in that the 
passage of the ‘j-th wave through the region where the 

asymptotic solution 1.21 does not hold is accompanied by 
a reflected wave of the same type (nz ~w 0) ox the 
appearance of a new wave of another type ( ny = n?). 


A general discussion is given of the interaction of 
normal waves and it is shown that the interaction between 
waves I and II can ‘be neglected on account of 

absorption (Eq 1.23, 1.25 and 1,27 define the wave types) 


and only the interaction between waves II and III. need be 


considered 2 
. fice, @ tis m/e <1). The problem is solved in 
- Card 2/3. principle for a Plain layered magneto-active plasma. 
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On the Tateraction of Electric Waves in the Plasma. I a 
: Numerical calculations will be given in a subsequent 
paper. N.C, Denisov. is thanked for valuable suggestions. 
There are 3 figures and 12 references, 8 of which are , 
Soviet, pee aa 
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TITLE: 


Ginedure, v. bas dhelacnyekor, Vv. v. 


arena nonernnannetnante maannirermerpeanmenines? ae 
On the ‘Propagation of Electromagnetic Waves in the Solar Corona 
Taking Into Account. the Influence of the Magnetic Field _ 


S0V/33-36-2-5/27 


“Astronomicheskiy zhurnal,1959,Vol 36,Nr 2,pp 233-246 (USSR) 


“The present. note ‘has: preparatory character. In a& following 
- article the authors intend to investigate the influence of thea 


- Magnetic field of the corona on the sporadic solar radiation. 
-:-In this connection the influence of the magnetic field on the 
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‘propagation and emission of the electromagnetic waves of. the 
- gorona i8 considered as a preparation. The authors compile 


well-known results of western and Soviet scientists and 


complete then 


In particular 
‘caused by. the 
_ dispersion on 


conditions of 


in-a form necessary for the following article. 
they consider the emission from the corona 
interaction of normal waves and caused by their 
the fluctuations of the electron density ; 
emission are given. Furthermore the authors 


. describe ‘the propagation of the electromagnetic waves in the 
_corona under ‘the influence of & atreng sunspot magnetic field. 
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NeAe ityakov ia ‘entioned in the paper. 
There are 5 figures, and 14 Soviet references. ve 
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AUTHOR: Zheleznyakov, _ | 800/35-35-2-7/21 
TITLE: ot On ‘the Theory of the Sporadic Radio Emission of Jupiter 


: (K teorii sporadicheskogo radioizlucheniya Yupitera) — C 
PERIODICAL: Astronomicheskiy zhurnal,1958, Vol 35, Nr 2, pp 230-240 (USSR) : 


ABSTRACT: . The author discusses the following hypothesis on the origin 
“Sof the sporadic radio emission of Jupiter, where he mentions. 
the papers of Shain. / Ref 6,8 7 and Landau / Ref 10 //: The. ee 
bursts of emission are caused by plasma oscillations in the . ~ 
_ lonosphere of the planet, The prinoipal peculiarities of the 
emission of Jupiter can be explained by this theory and a 
furthermore numerical data on the physical conditions in the 
ionosphere of Jupiter oan be derived from it. According to 
this the author states that the fonosphere of Jupiter is 
similar to the Fy layer of the ionosphere of the Barth. 


Possibly the_sporadic radio emission of Venus found by Kraus... 
[ Ref 18,19 7 is also caused by plasma oscillations in the - . a 
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On the : Theory of the sporadte Radio Emission BON/7 2 )aA cl 
of Suprtee: 
ionosphere. of ‘Venus. The author thanks Professor v. L. Ginzburg . 


for the revision of the paper. 
There are 2 figures, and 21 references, 8 of which are ) Soviet, 


! 10 American, 2 Australian, and 1 English. | 
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) #AUTHORS:' Ginzburg,V.be, “and Zholeznyakov,VeVs _$0V/33-35-5-3/20 . 
op DT TDB On the Posgible Mechanians of Sporadic Solar Radio Emission . 
gay Snobs “(Radiation in Isotropio Plasma) (0 vozmozhnykh makhanizmakh - 
= ae . : gporadicheskogo radioizlucheniya sointsa (izlucheniye v izo- 


Th tat eng a, EE PEORNOY plazme)) ; . 4g 
-. PRRIODICAL: Astronomicheskiy.zhurnal, 1958, Vol 35, Nr 5, pp 694-712 (ussR) yy 


_* ABSTRACT: The authors discuss the coherent and incoherent mechanisms of: 
ee ee sporadic solar radio emission in isotropic coronal plasma. They. 
“show that it is impossible or improbable to combine type II. 
bursts and type IIT bursta with an incoherent plasma mechanism 
of radio emission, while the description by coherent plasma 
- mechanisme leads to no contradiction. Beoause of polarization 
the consideration of type I bursts related to sunspots by iso- - 
tropic plasma only is senseless. In a following note the case of 
magnetoactive plasma: shall be considered. About the contents of. 
both notes it was partly reported on November 27, 1957 at the 
Radioastronomical Committee of the Astronomical Assembly of the 
Academy of Soiences of the USSR. It is mentioned. in @ footnote 
that, according to a remark of D.A-Frank-Kamentskiy, the question. 
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“on the possible Mechanisms of Sporadic Solar. | S0v/33-35-5-3/20 
: Radio Emission. (Radiation in. Isotropic Plasma) 
ake whether ‘the. ‘transition of plasma waves into electromagnetic 


-waves is essential for the dispersion of plasma waves at coronal | 
electrons is investigated by A.A.Vedenov and R.Z.Sagdeyev. 
There -is 1 figure, and 17 references, 13 of which are Soviet, 

2 American, 1 Australian, and.1 German. 
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, no 05 1694-712 8-0. 158. (AIBA 11:12) 
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PISHKIN, B.A. (Pyshkin, B.A, i. Sea TYULENHY , H.0. [Tiuleniey, 
M.0.J, red.; ARISTOVSKIY, V.Y. (aristova'icyi, V.V.J, doktor 
tekhn.nauk, rad.3 ALPAT! RY, S.M. [alpat'iev, 5 Me], kand. _ 
sel' skokhoz.nauk, red. ; ZHELEZHLAK, Y.A,.[ Zheliesniak, I.Ae), 
kand.tekhn.nauk, red,; MAKSIMCHUK, V.L, [Hakeymchuk, V,L,], 
kand,. tekhn. nauk, reds; SEMENOV, K.S,, kand.tekhn.nauk, rede 
PECHKOVSKAYA, O,M. [Piechkovs'ka, 0.M. J, red.izd—va; KADASHEVICH, 
0.0., tekhn. red. 


Loverceii: utilization of diesiainn water resources; collected 
studies] Kompleksno vykorystannia vodnyth resursiv Ukrainy; 
sbirnyk naukovykh prats’. Kyiv, 1959. 173 p. (MIRA 13:1) 


1.. Akademiin nauk URSR, Kiev. Rada po vyvchennin produktyvnykh : 

syl URSR, 2, Chlen-korespondent AN URSR: golova Komisii po proble- 

mi komplekancgo vikoristanrya vodnikh resursiv URSR, Rada po viv- 

chennyu produktivnilch sil URSR Akademii nauk URSR (for Pishkin). 

3. Chlen-korespondent AN URSR; Ukrains'’kiy naukovo-doslidniy 

institut gidrotekhniki ta moliorateli (for Tyulenev). 4, Institut 

gidrologii 4 gidrotekhniki AN URSR (for Zholesnyak, nereenours: Pishkin). 
(Ukraine~-Water resources development). 
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- SWe ask the Administration of the Rural Conauners! dooiatys to express 
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RAUZIN, Ya.H.; ZHBLEZRYAXOVA, K.E- aa 


Effect of grain size on tial stage of plastic deformations — 

. of polycrystalline motals. Part 2. Iron. Fiz.met.i metalloved. 3 
no.1:154-161 '56. (MLBA 9:11) 
(Deformations (Mechanics) ) (Iron--Metall ography) 
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ii fe 2 ae ‘cst ated mara oe 129-12-6/11 oma 
AUTHORS: Rauzin, Ya, R., Candidate of Technical Sciences and 


Zheleznyakova, A. R., Engineer, 


‘TITLE: Nature of the critical degree of deformation, 
ae - (Priroda kriticheskoy stepeni deformatsii), 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1957, No.12, 
os. pp.41-48 (USSR). oo 
“~ ABSTRACT: In earlier investigations of the recrystallisation of the 
steel [115 the authors observed merging of grains after 
‘small degrees of deformation in the hot state and on the 
basis of these observations they formulated a hypothesis 
that only selective recrystallisation takes place in the 
critical range of deformation, In this paper the authors 
investigated recrystallisation after small plastic , 
deformations of aluminium of various degrees of purity . 
for differing initial grain sizes from a monocrystal ae . 
onwards down to a fine grain of 0,06 mm size, The starting 
naterial consisted of aluminium wire of two differing 
degrees of purity (99.46% Al, 0.14% Fe, 0.2% Si, 
-0.15% other admixtures; and 99.90%. Al, 0.02% Fe, 0.04% Si, 
0.04% other admixtures). By annealing at various =. 
ee ae temperatures specimens with differing grain sizes were 
Card 1/5 produced from this material, Deformation was effected by 
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Nature of the critical degree of deformation, 129-12-6/11 


uniaxial tension on 2 x 3 x 20 m specimens, All the 
specimens were electrically polished and then stretched 


fs to various degrees of deformation with elongations up to; 


20%. Appearance of Sliding lines was. observed 


_ Microscopically on the polished surface and also the 


cara 2/5 
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formation and growth of grains during subsequent 


recrystallisation., Fig.l shows photos of the first 

visible traces of sliding in a monocrystal and a 
polycrystal; Fig.2 shows the erystallographic orientation 

of a monocrystal respectively after deformation by 34% 

and deformation by 14% followed by ennealing at 400 C; . 

the graphs, Fig.3, show the degree of deformation at gE 
which sliding lines appear; the graph, Fig.4, gives the 
recrystallisation curves for aluminium with Initial grain 

sizes of 0.8 and 0,06 mm respectively; the greph, Fig,8, 

shows fhe recrystallisation curve after slow deformation 
at 140°C at a rate of 1% per 10 hours, annealing 


experimental results, the authors arrived at the 
following conclusions: existence of a critical degree 


Wri 
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of deformation and of an intensive grain growth during 
annealing can be elucidated on the basis of the following 
conceptions relating to the mechanism of the initial 
stage of deformation. The initial stage of plastic 
deformation of polycrystalline metals, particularly of 
aluminium, are characterized by inter~granular displace- 
ment, Whether during this displacement any intra-~ 
granular processes take place cannot be said for the time - 
_ being, since *..- was only established that no sliding — 
Processes take place during this displacement. Only 
after reaching a certain limit do the inter-granular 
displacements change into sliding deformation Ms ld 
which comply with the well known relations, In the case 
of purer metals and also with increasing; grain sizes, the 
_ dnter-granular displacement changes into intragranular — 
(sliding) at lower degrees of deformation, With slowing 
down deformation, this boundary shifts appreciably — 
towards large degrees of deformation, Displacement of 
the grains, which is accompanied by their getting nearer 
2 and by densification of the transient layer without 
Card 3/5 distorting appreciably the atomic packing, will lead at a 
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“Nature of the critical degree of deformation, 129~-12-6/11 


certain stage to intensive grain growth during subsequent 


annealing; this stage is the critical deformation at 


which a transition begins from selective recrystallisation 
to treatmént recrystallisation which approaches the 
boundary of transition from intergranular to sliding 
displacement, At low deformation speeds (creep) an 
interval of critical deformation is observed; the two | 
limits of the critical deformation, i.e, formation of a 
Closed contact of the grains and subsequent hardening of 


- the transient layer and wedging of the grain can be 


-ordinated as follows: the first corresponds to the 


beginning of the interval of critical deformation 
whilst the second corresponds to the end of this lnterval. 


The wedging of the grains and the accompanying initial 


Card 4/5 


sliding deformation is accompanied by intensive distortions 
primarily in the transient layer along the grain boundaries 
which becomes sources of formation of new grains during 
subsequent heating and recrystallisation can already be 
observed, The described mechanism of the initial stage 

of deformation explains why new grains during recrystall- 


isation form primarily along the grain boundaries, Other 


relations also become understandable particularly, the 


strong dependence of the - sizé of the recrystallised 
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Nature of the critical degree of deformation, 129-12-6/11 . 
_ grain on the initial one and the shift in th 
| L € recrystall- 
face ee aie ee critical degree of deformation, i 
eforma i 
the tities a on values with a coarsening of 
Spee 8 eee and 7 references, 5 of which are 


of ; ‘AVAILABLE: Library of Congress, 
- "Gard 5/5 eae 


CIA-RDP86-00513R002064710003-8" 


APPROVED FOR RELEASE: 03/15/2001 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710003-8 


BP Hyek $B AIRY pA TICERES BO 82: BEEP TL TESHMGIY AM EGET WE GTEFSS BI? porsirony 
fata Ts BEELER UIT AON CONROY OPA SEARO CEES FAS TERE EU OEE UE Act AE ORB EE TT CEL BBS 1 SEL IERIE DG TEE EE GE I9S ly eos oe oN 


ZVYAGINTSEV, A.Ye., dotsent; ZHELEZNYAKOVA, F.I.; GADZHIMIRZAYEV, G.A, 


Surgical treatment of hypospadias in children, Urologiia 29 

no.313-6 My—Je '64.— : (MIRA 18:10) - 
“1, Klinika detskoy khirurgii (zav.— prof, I.K, Murashov) ae 
Moskovskogo meditsinskogo inatituta imeni Pirogova, 
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__-SHRLEZNYAKOVA, M.A; KLYUYEVA, Ye.P,; STREL'TSOV, NN : ae 
’ , s one eN., reds: PANCHENKO 

K.¥., red.izd-va; NAZAROVA, A.8,, tekhn.red. *. : ; 

{Operation of gas systens of commmal enterprises] Rksplu- : | 


—atateiia gazovogo khosiaistva kommnal'nykh predpridatii, Izd.2, 


Moskva, Izd-vo H-va kommm,khos,RSFSR, 1960, 219 De. 
(MERA 13312) 


(Gas distribution) (Gas appliances) 
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— PILITIN, GK, Anghe; 2HBLEZRYAKOVA, MeAsy ‘inh. fe ina aeecaae 
. Observe safety standards in sonsbrdotins & gon synten. — 
Besop.truda v prom. 3 no,l0:16-19 0 '59, 
(MIRA 1312) 
(Gas conpanten-—Safety meagures ) 
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ZHELEZNTAKOVA, M.A.: KLYUYEVA, Ya.P.; STHEL'TSOV, N.3., redaktor; 


RERYOWE, Vii. redaktor; KONYASHINA, tekhnicheskiy redaktor 


(Construction and operation of cas | 
and operat of gas equipment in public - 
prises] Ustroiatvo 4 ekepluatataiia gazovogo eaciaates. 
; - ROmmnana nykh predrpiiatii. Moskva, Ids-vo Ministerstva kon— 
inal'nogg khosiaiatva’ RSFSR, 1955. 218 p. (MERA 8:10) 
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‘GHELEZNYAKOVA, Mods, inzh, 


Tighten the control ‘over underground gas pipelines, Bezop, truda 
v prom. 9 NO0.4321~24. Ap "65, (MIRA 18:5) 


De Gosudarstvennyy -komitet pri Sovete Ministrov RSFSR po nadzoru 
‘2a bezopasnym vedeniyem rabot v promystlennosti i gornom nadzoru. 
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GALANOV, I.G., otv. red.s MATLAKHOV, S.G., otv. red.; POLESIN, 
Ya.L.; red.3 BOGOMOLOV, -A.I., red.3 ZHELEZNY AKOVA MAL, 
reds; ZHIDOVETSKIY, B.V., red.; 2ILTHERSHYRYY, Dake | 
red.; KANER, I.Ye., red.; KIYUYEVA, Ye.P., red.; KOZLOVA, an a. 
Ye.I., red.3 MAKAROV, A.D., red.; SAMARTSEV, A.I., red.3 
SOLOPKO, A.P., red.; TIKHONOV, V.A., red.; VOLKOVA, V.A., 
: ved. red. 2 : ae : 


[Safety regulations in the gas industry; regulations 
obligatory for all ministries, departments, and organiza-. 
tions] Pravila bezopasnosti: vy gazovom khoziaistve; pravila 
obiazatel'ny dlia vsekh ministerstv, vedomstv i organizateii. 
Perer. i dop, izd. Moskva, Nedra, 1965. 143 p. a 

nee (MIRA 1833) 8 

1. Russia (1917~ R.S.F.S.R.) Gosudarstvennyy komitet po nad- 

zoru za bezopasnym vedeniem rabot v promyshlemnosti i gorno~ 
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“One nethod of oetng hardened steel. “vest mash. 31, No. 11, 1951. - 


Monthly Het of Russian Accessions, Mbrary of Congress, Septenber 1252. UNCLASSIFIED. 
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AUTHOR: ‘Zheleznyakova, Sh.R., and Tishkina, A.S., Engineers.’ 
_ + PTTIB;  Heat-resisting Yaterials Used in Electric Furnaces and . 
fee et “Sheds Properties. (Zharoprochnyye materialy, primenyayemyye  - 
eee v elektropechakh i ikh svoystva) he 
= PBRIODICAL: Vestnik Elektropromyshlennosti, 1957, Vol.28, No.l2, . 
Se peer eee | pp. 49 - 54 (USSR). 
| ABSTRACT: The scientific research department of the design office’. 
soe Of. the Elektropech' Trust has studied the heat-resistance of © 
- gteels and alloys for electric furnaces. The tests were made 
on formed and on cast materials. ; 
‘The heat-resistances were tested on machines types BIS BYAM 
<ysing standard procedure. The test duration was 500 hours. 
The creep-testing machines were specially developed by the 
deprtment with the active participation of: Candidate of Tech- 
nical Sciences Ya.R. Radzin, Engineer K.P. Sukhanov and — 
’ Engineer E.N. Marmer. Four specimens were creep-tested simul- 
taneously for periods of 1 000 =~ 2 000 hours, at the same 
temperature bu* under different stresses. A series of primary 
‘creep curves were then constructed. Within the region of steady 
- ereep, the data of the primary curves was used to dotermine 
total strains of 0.5, 1, 2 and 3%, which were plotted on log/log 
Cardl/5 paper with time on the abscissus and the stress on the ordinate, 
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' Heat-resisting Materials Used in Electric Hurnaces and their 
. Properties. . - 
: - forming a straight line which could be extrapolated to the 
full life of the part. | ms oe rer 
The different steels tested are described below; all except — 
the first were heat-treated: steel 1X18H9T OK 1T) is widely . 
used for furnace parts operating at temperatures of up to 800 “6; 
it is of the austenitic-ferritic clasa with the properties and 
test results shown in Table be Creep tests were made at 
temperatures from 600 - 750 “co, By extrapolating the curves 
of Fig.1 to 10 000 hours,. the creep limits given in Table 2 
- emerged. 
Steel X23H18 OU-417) 4s of the austenitic class and is heat- 
resistant up to 1000 “Cc; its physical, mechanical and heat- 
resisting properties are given in Table 3. pecimens that had 
been heat-treated at a temperature of 1 159 °C were tested for . 
creep at temperatures between 700 ~ 1 000 “C. The uniform rate 
of creep was approximately up to 3%. Stress/time curves are 
given in Fig.2 and creep limits for 10 000 hours stress in 
Table 4... , 
. Bteel X18H25¢c2 QR -30) is of the austenitic class. At tempera-. 
_.,. tures above 1 000 “C the carbide phase begins to dissolve, and it 
vard2/5is almost completely dissolved at 1 200 C, at which temperature 


Hl 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710003-8" 


CIA-RDP86-00513R002064710003-8 


"APPROVED FOR RELEASE: 03/15/2001 henna a aN aeae WWE ae SS 
: _ 110-12-14/19 
Heat~resisting Haterials Used in Electric Furnaces and their 


Properties, 


‘there is -g Great increase in grain Size. The Properties of the 
Steel at different temperatures are Given in Table 5. The eeu 
Specimens tested Were heat-treated at a temperature of 3 200 “Cc. | 


‘Uniform Tate of creep was only observed up to 2% strain. _ BStress/ 
time curves are given in Fig.3 and the creep limits and long. 


rate of creep occurs up to about 3% strain. ‘The stress/time 
test results are given in Fig.4 and creep limits and long-term © 


: The Specimens were heat-treated at 1 190 CG. Creep tests were 
Uard3/5 made at temperatures from 875 — } 100 "C. The test results and 
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Heat-resisting Materials Used in Electric Furnaces ang their. 


_ Properties, - beoe a 
4 eneep limits are given in Fig.5 and table 8. 


- Cast Steel X25H1] (@-316) is widely used for furnace Parts - 
operating at temperatures around 1 100 “«. Its structure is 


were used, The stress/time relationships are Given in Fig.6, 


The following conclusions are awn from the work:~ alloy an 


20 ; hag 800d resistance up to 
925 “GC and 18 heat-stable to 1 loo %, It ig recommended for 


of its cost it should not be used at temperatures above 900 C, 
where cheaper Bteels are equally suitable. Alloy X20H80T, even 

'. after heat-treatmens, has equal or worse heat-resisting Properties 
‘at all temperatures than other steels tested and its uge is not - 
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hs ‘ eS 110-12-14/19 
Heat~resisting Materials Used in Electric Furnaces and their 
. Properties. a Ter eee ers : 
: may be used.. Steel X18H25¢2 is heat-stable up to 1 100 ores at 
_. temperatures above 900 °C its heat-resistant properties 
resemble those of alloy X20H80T3A and it is, therefore, approp- 
riate for temperatures up to 1100 “C. Cast steel 3316 hag 
_ good heat-resistant properties, is heat-stable up to 1 100 “Cc 
and can be used for cast parts up to this temperature. Steel | 
1X18H9T is heat-stable up to 800 °C and may be used for parts : - 
operating up to this temperature. 
There are 6 figures, 9 tables and 4 references, 2 of which 
are Slavic. nA 
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Shy Rey Zakatova, Me Aes Eyfer Me Yass Shar) Me Fe” 20] fe 


- | TITLE: The behavior of aigh temperature and scale-resiatant steels and alloys in © 
an endothermic atmosphere with ferent carbon potentials . 


| SOURGE: Ref. sh, Metallurgiya, Abs. 111501 


‘REF SOURCE: Tr. Vses. ns-1, in-ta elektroterm, oborudey vype 1, 1965, 224-235 - 


:.. | TOPIC TAGS: steel, alloy steo]/ Kh25N20S2 steel, Kh25 steol. ae - 
Bee feat rastatort stall, srDothrmic oect, oe. camaagoR, meted epi dahon, Comoaaan aatenca] © 
ABSTRACT: Fourteen types of Cr-, Felting (And Fe-Cr-Al steels and alloys were 
| investigated. The endothermic atmosphere\' a carbon potential 0.3--0,1% ¢ and 
_|.008--0.9% G.. The experimental temperature was 10500, the duration of experiments was 
“| 200, 300, 500, 700, and 1000 hours. The furnace pressure was 10--14 nm H20. The 
flow rate was 350 liter/hr. The overall depth of gaseous corrosion|#as determined 
in terms of the sum of the surface and intercrystalline corrosion. The oxidation 
curves are compared with the oxidation in airs the carbon potential of the latter 
is assumed to be 02 C. All steele and alloys q tigated were subject tc surface 
: oxidation; many carbonized, and steel Kh25N20S2 Uhoucd intercrystalline corrosion. 
; | Seale resistance of the investigated materials in an atmosphere of carbon potential 
| | Oe3--004 % © for. short exposure is better and for long exposures worse than in an 
atmosphere of endogas with a carbon potential of 0.0+«0.9 2G. For all exposures 
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(for steel Kh25 after 10 000 hr), the scale resistance in endogas is better than in 


air, Recomuendationa for the use of the investigated materials for parts and the 
construction of electrical furnaces are presented, I, Strebkov [Translation of 


ie abstract]. ties 
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Re SOURCE: oT. Vases. ni. in-ta. elaktroters, ‘oborud, » vVyp. 1, 1965, 235-239 : , 
| eee ere eg ee ee 


Stee ae 


* TOPIC. TAGS | “austenite steel, high temperature oxidation, tensile stress, alloy 


oe eas ve KN 7TYOR t alley steel, er ae austenite ateel, Kh23N18 austenite 4 fo 
wey ee ; i 


ABSTRACT {( The alloyg/ kh carat and the austenitic steels 1Kh25N257R | 

4°" (BI 813) Kh2gnetR (E1417) a aaa Cylindrical specimens, 10 mm in [ ’ 

. |» diameter and jad mm ene nce @ investigated for 145 hours at 11000 under a load =~ = =— 
Of 0-05 kg It was found that surface oxidation increases linearly with ~~ 

“increase in tension. The following formula is proposed for the caloulation of i 

_ the approximate weight loss of metal during oxidation working under a load of ie ee 


: (ke /ant) Py = Fo + 1000 iv vere * Fo da the woight loss for J = 0 kg/om*; 
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- AUTHORS; Zheleznyakova, -Sh.R _and Shur, N.F.,. Engineers - 

TITLE: Non-sgaling and heat resisting alloys in’a 

Bis carburizing atmosphere. 


_ PERIODICAL: Metallavedeniye i termicheskaya obrabotka metallov, 
*no.7, 1962, 52-57 : 


TEXT: -- | The authors have Studied the behaviour of chromium, 
-chromium-nickel and iron-chromium-aluminium steels and alloys at 
-1050°C. in the following atmosphere: 0.1-0,2% co 1 30-35% CO, 

55-60% H,, 0,1-0.3% CH, and Ny remainder. Details of the test | ; 
procedure have been described previous (Elektrotermiya, no.2,1961).°° 
The. following were tested: resistance alloys types OK27i054 es 
(OXh27Yu5A), OX23POFA (OKh23Yu5A), X20H¥0 (Kh20N90), X20H YOT3B 
(Kn20NG0T3B), K27H70tO3 (Kh27N70Yu3), XISHGO (Kh15N60) , X15HG0103 4 
(Kh1l5NGOYu3A); deforming steels {%)3 (1Kh13), 2x13 (2Kh13}, 
KIZ (Kn17), K95 (Kh25), X257T (Kn25T), xbCW (Kh6SYu), HAC /. 
(KhlasYu), xI¥Gto (Khl8SYu), KI3HI9 (Kh23N18), K25HASTP. (Kh25N25TR), 
XI5HIOC HAP (Kh25N16GNAR),. 94/941 (EI921); cast steels eye ciinn 
(Kh18N559), KI¥H AUC AMT (Kh18N2452L), K2WI2/] (Kh2412L), AISTHIC AT 
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(Kh25N19S2L). “Surface corrosion was treated as being in two zones:. 
continuous surface corrcsion (scale) and intergranular, “Gas 

/content of treated specimens was determined by vacuum fusion at 
1760°C. <All the test steels are subject to Scaling and -iany to 
intergranular oxidation as well; the steels and alloys pick up 
carbon, oxygen, hydrogen and nitrogen, The structure -of type 
_Kh18N35 Steel after. carburization consists of austenite, a a) 

_ Mixture of carbide (Fe,Cr) 36 (Fe,Cr).c. and G-phase, that of 

_ type Khi8n24s2, steel constete of (Fe, ch c and ¢-phase, In bateh 
furnaces-with a carbon-~containing atmosphere the authors recommend. - ve 
for resistance the alloys OKh27YuS5A and OkKh23Yu5A (or Kh20N80, if 
required for constructional reasons); for parts of deforming 
steels, the Alloys Kh23N18 and Kh25; and the Kh25N1l9so9y steel for 
cast parts, Replacement of the types Kh1i8N355 and Kh18n24say, 
steels now used by Kh25N19S2L will lead to econony of scarce 
nickel. None of the cast alloys showed any tendency to inter 
S§ranular corrosion, There are 4 figures, : 
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_. [By¥peometer, radiation balance, sun shadow method, spectral range/ 
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|wave- radiation, using an identical balancemeter as the control instru- 
‘Iment, which had been previously. collated with the pyrgeometer or: . ae 
_ |graduated in the black body..” Elimination of the influence of balance= 
|meter. "noise" from the data is possible only by using balancemeters‘*with| — 
jartifieceial. ventilation or by designing instruments with filters trans~ ||; 
{parent in the long-wave spectral range. It.is possible to reduce this 
influence by increasing the number of readings from 3 to 15-20, With — 
“ola “point registration or. radiation balance, the number of points per hr | 
_|f£or. providing ‘the necessary precision should be not less than 30—60. © 
“The measurement results are greatly influenced by the difference in 
sensitivity of balancemater sides. If this difference is known, it can 
easily be taken into account ‘during data processing. The difference in’ 
: sensitivity of balancemeter sides to short-wave radiation can be easily ~ 
_|determined by graduation with the sun-shadow method, The paper suggests): 
a simple method for determining a similar difference in tha Longewave 
spectral range. If the difference in sensitivity of sides is unknown, 
its. influence can be avoided only by performing measurements with the a 
|balancemeter in. two positions,» the first and second sides facing: upwards|. 
in turn, During processing of such readings, the influence of the | 
sides -is eliminated. — Orig. : arte -hass -3£igures, 3 tables, and eed fe 
22 formulas. yn ae ee Loa 4 ; 
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an the case of ‘point interaction, the reaction (1a) = the cross — 


~~ 'gection a ~ 1.5:107°8 By om? and oy % 0.5-107° Bom* (E in Bev) holds 
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